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(54) NONSPHERICAL MOLTEN SILICEOUS POWDER AND USE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a resin composition for sealing a semiconductor excellent in balance 
among high fluidity, low expansibility, high fracture toughness, high flexural strength, low solder reflow 
properties and low abrasion resistance of a metal mold. 

SOLUTION: This nonspherical molten siliceous powder is characterized by having >50% content of particles 
having angles with <0.25 degree of roundness in least one or more sites and <5% content of particles having 
angles with <0.01 degree of roundness, >95% melting ratio and 0.75-0.90 average degree of sphericity. The 
resin composition is characterized in that the nonspherical molten siliceous powder or a siliceous powder 
containing the same is filled therein. 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Content of particles with an angle whose roundness is 0.25 or less at least one or more places Not 
less than 50%, And nature powder of non-spherical fused silica which content of particles with an angle 
whose roundness is less than 0.01 is less than 5%, and is moreover characterized by a rate of rneltingHzing 
being not less than 95%, and average degrees of sphericity being 0.75-0.90. 

[Claim 2] It is a high temperature flame treatment object of a fused silica grinding thing of not less than 95% of 
a rate of rneltingHzing, Content of particles to which roundness has at least one or more angles which are 
0.25 or less Not less than 50%, And nature powder of non-spherical fused silica which content of particles 
which have an angle whose roundness is less than 0.01 is less than 5%, and is moreover characterized by a 
rate of rneltingHzing being not less than 95%, and average degrees of sphericity being 0.75-0.90. 
[Claim 3]The end of siliceous powder it is characterized by comprising the following. 
Claim 1 and/or the nature powder of non-spherical fused silica according to claim 2. 
Nature powder of spherical silica, and/or the end of crushing siliceous powder. 

[Claim 4] A resin composition characterized by coming to fill up claim 1, the nature powder of non-spherical 
fused silica according to claim 2, and/or the end of siliceous powder according to claim 3. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the nature powder of non-spherical fused silica, and its use. 
ft is related in the end of the siliceous powder containing the nature powder of non-spherical fused silica or it 
with which a resin composition suitable as a sealing material of electronic parts, such as a semiconductor, 
and its resin composition are filled up in detail. 
[0002] 

[Description of the Prior Art]In recent years, in the field of electronic equipment, the demand of smalHand- 
light-izing is strong, and the use of a surface mount device characterized by small size and a thin shape is 
becoming dominant. And in connection with this, the resin composition for closure for carrying out the resin 
seal of the semiconductor chip is called on for the characteristics, such as low-thermal-expansion nature, 
high heat conductivity, high moisture absorption resistance, and high flexural strength. 

Conventionally, there are various proposals in order to rationalize the physical properties of a filler and to fill 
the demand. 

[0003] 

[Problem(s) to be Solved by the Invention]Especially [ now ] the things often used in the filler used with the 
resin composition for semiconductor closure are crushing silica and melting spherical silica. Although crushing 
silica is what ground the fused silica ingot to the predetermined particle size and being excelled in the 
fracture toughness of a resin composition, flexural strength, solder-proof reflow nature, etc., Since shape is 
square, mobility is bad, moreover, it is easy to do damage to the semiconductor device surface or a wire, and 
also there is a problem of causing metallic mold wear. On the other hand, melting spherical silica is what 
injected silica powder with the high temperature flame, and carried out melting balling-up, its mobility of a 
resin composition is good and it has an advantage which does not do damage to the semiconductor device 
surface or a wire, either as shown, for example in JP,58-138740,A, but. Since it is smooth in a particle 
surface, there is a problem that the fracture toughness and flexural strength of a resin composition are low. 
[0004] if the above does not have the mobility of the resin composition for semiconductor closure to some 
extent, it will not consist of poor generating by a sealing process, or a point of manufacturing efficiency. 
Therefore, in order to raise the content of a filler and to make the above-mentioned demand characteristics 
of the resin composition for semiconductor closure fulfill, it is preferred to use only spherical silica from the 
necessity of securing the mobility of a resin composition. However, since the fracture toughness and flexural 
strength of the resin composition which uses only spherical silica are not enough as mentioned above, under 
the present circumstances, mixing of the crushing silica of a certain degree generosity has become 
indispensable, and many proposals of a resin composition which used spherical silica and crushing silica 
together also exist. For example, solder-proof reflow nature is improved in JP,5-291436,A, maintaining high 
mobility by specifying the composition ratio and the particle size distribution of powder mixture of spherical 
silica and crushing silica. However, also by such a method, although the shape of crushing silica is square 
therefore, it is easy to do damage to the semiconductor device surface or a wire, and the problem of being 
easy to cause metallic mold wear cannot be solved. 

[0005]this invention is made in view of the above, and comes out. The purpose is to provide the resin 
composition for semiconductor closure excellent in the balance of low-thermal-expansion nature, high 
fracture toughness, high flexural strength, solder-proof reflow nature, and the low abrasiveness of a metallic 
mold, and is providing the end of siliceous powder containing the suitable nature [ for manufacture of the 
resin composition ] powder of non-spherical fused silica, or its powder. 

[0006] 

[Means for Solving the Problem]That is, this invention makes the following a gist. 

(Claim 1) Content of particles with an angle whose roundness is 0.25 or less at least one or more places Not 



less than 50%, And nature powder of non-spherical fused silica which content of particles with an angle 
whose roundness is less than 0.01 is less than 5%, and is moreover characterized by a rate of melting-izing 
being not less than 95%, and average degrees of sphericity being 0.75-0.90. 

(Claim 2) It is a high temperature flame treatment object of a fused silica grinding thing of not less than 95% 
of a rate of melting-izing, Content of particles to which roundness has at least one or more angles which are 
0.25 or less Not less than 50%, And nature powder of non-spherical fused silica which content of particles 
which have an angle whose roundness is less than 0.01 is less than 5%, and is moreover characterized by a 
rate of melting-izing being not less than 95%, and average degrees of sphericity being 0.75-0.90. 
(Claim 3) The end of siliceous powder consisting of claim 1 and/or the nature powder of non-spherical fused 
silica according to claim 2, and nature powder of spherical silica and/or the end of crushing siliceous powder. 
(Claim 4) Resin composition characterized by coming to fill up claim 1 , the nature powder of non-spherical 
fused silica according to claim 2, and/or the end of siliceous powder according to claim 3. 
[0007] 

[Embodiment of the invention] Hereafter, this invention is explained in more detail. 

[0008] Nature powder of non-spherical fused silica of this invention is made into nature particles of fused 
silica, and is un-spherical, and it is the feature that the shape contains particles which have an angle which is 
tinged with a specific radius of circle not less than 50%. Although it is indicated to JP,3-247653,A as a 
chamfering filler and is already known in itself £ silica particle ] which has a roundish angle, Since an angle is 
taken by mechanical grinding treatment, that grinding point has an acute angle still angle, and the above- 
mentioned demand in the electronic field was able to be filled to some extent with this advanced technology, 
but it cannot fully respond to today's further demand and the low abrasiveness of a metallic mold. This 
invention tends to optimize shape of an angle further and tends to meet the further demand. 
[0009] First, I hear that content of particles with an angle whose roundness at least one or more content of 
particles with an angle whose roundness is 0.25 or less is not less than 50%, and is less than 0.01 is less than 
5%, and the 1st condition with which nature powder of non-spherical fused silica of this invention must be 
provided has it. It is larger for this characteristic to contribute to an improvement of the abrasion resistance 
of a metallic mold rather than an improvement of a resin composition. Less than 0.01, roundness means that 
there is no radius of circle in an angle of particles, and tends to do damage to the semiconductor device 
surface or a wire, and also it becomes a factor which causes metallic mold wear. As for particles for which 
roundness, on the other hand, does not have an angle which is 0.25 or less, although a particle surface means 
a smooth thing and damage to the semiconductor device surface or a wire does not have it, either, fracture 
toughness and flexural strength of a resin composition become low. 

[001 0]Roundness in this invention can be measured as follows from a SEM photograph by a scanning electron 
microscope (for example, " JSM-T200 type" by JEOL Co., Ltd.). 

[001 1]That is, based on a projection image of particles, a curvature radius of each angle is measured, and it 
asks for a major axis, and let both ratio be roundness (roundness -r/R however a curvature radius of an 
angle of an outline in a projection image of r:particles, R: major axis in a projection image of particles). 
[001 2] In this invention, particles which exceed 20 micrometers were chosen, roundness was measured about 
particles of one photographs [ about 50 ], and it had this average value, and was considered as roundness of 
particles. 

[001 3] In order to both make small a coefficient of thermal expansion and a dielectric constant of a resin 
composition, I hear that a rate of melting-izing is not less than 98% of fused silica preferably, and it is not less 
than 95%. [ of the 2nd condition of nature powder of non-spherical fused silica of this invention ] If a rate of 
melting-izing deviates from this condition, a loss of sacrificing low-thermal-expansion nature and the 
characteristic of both low dielectrics becomes large, and thermally conductive improvement does not have it, 
even if it can wish. [ preferred ] 

[001 4]Using powder X-ray diffractometer (for example, product made by RIGAKU "Mini Flex"), in a range 
which are 26 degrees - 27.5 degrees, 2 theta of CuK alpha rays can analyze a sample by X-ray diffraction, 
and the rate of melting-izing in this invention can measure it from an intensity ratio of a specific diffraction 
peak. That is, crystal silica does not exist in this position in fused silica, although a main peak exists in 26.7 
degrees. Since a peak height of 26.7 degrees according to those rates will be obtained if fused silica and 
crystal silica are intermingled, From a ratio of X-ray intensity of a sample to X-ray intensity of a crystal silica 
standard sample, a crystal silica mixed ratio of land use (X-ray intensity of the X-ray intensity/crystal silica 
of a sample) can be computed, and it can ask for a formula, rate (%) of melting-izing =(1 -crystal silica mixed 
ratio of land use) x1 00, and a rate of the formation of ** melting. 

[001 5]I hear that powdered average degrees of sphericity are 0.75-0.90, and the 3rd condition of nature 
powder of non-spherical fused silica of this invention has them. Restoration nature and mobility fall 
remarkably, it becomes impossible for the degree of average spherical to carry out abundant combination at 
resin, and it becomes impossible to attain the low-thermal-expansion nature of a resin composition, a low 
dielectric, and high insulating by less than 0.75. When an average degree of sphericity surpasses 0.90, fracture 



toughness and the characteristic of both flexural strength fall, reliability is spoiled, and the correspondence is 
needed separately. 

[001 6] An average degree of sphericity in this invention can be measured as follows using a scanning electron 
microscope (for example, "JSM-T200 type" by JEOL Co., Ltd.), and an image analyzing device (for example, 
Nippon Avionics Co., Ltd. make). 

[001 7]That is, a project area (A) and a boundary length (PM) of particles are measured from a SEM 
photograph of a sample. If area of a perfect circle corresponding to a boundary length (PM) is set to (B), a 
degree of sphericity of the particle can be displayed as A/B. Then, if a perfect circle with the same boundary 

length as a boundary length (PM) of a sample particle is assumed, since it is PM=2pir and B=pi r 2 , it becomes 

B^pi x(PM/2pi) 2 , and a degree of sphericity of each particle can be computed as degree-of-sphericity 

=A/B=Ax4pi/(PM) 2 . 

[001 8] In this invention, particles which exceed 30 micrometers were chosen, a degree of sphericity was 
measured about particles of one photographs [ about 50 ], and it had this average value, and was considered 
as an average degree of sphericity of particles. 

[001 9] Although it can be made to attain easily by passing a high temperature flame for a grinding thing of 
natural silica, and carrying out melting treatment of the particle surface about an average degree of 
sphericity and roundness among the above-mentioned conditions in this invention, a rate of melting-izing 
serves as non-**. On the contrary, if conditions are chosen in order to fuse to a core of particles and to 
make a rate of melting-izing attain, an average degree of sphericity and roundness will become shortly 
dissatisfied. 

[0020]Then, in this invention, it is preferred to grind a fused silica ingot of not less than 95% of a rate of 
melting-izing which fuses silica powder obtained with a synthetic method which used a silicon tetrachloride 
as a raw material, such as natural silica, crystal, etc., and to manufacture it by carrying out high temperature 
flame processing. Therefore, nature powder of non-spherical fused silica of this invention, It consists of a 
high temperature flame treatment object of a fused silica grinding thing of not less than 95% of a rate of 
melting-izing, The average degree of sphericity is 0.75-0.90, and it is preferred that content of particles 
which have an angle whose roundness content of particles which have at least one or more angles whose 
roundness is moreover 0.25 or less is not less than 50%, and is less than 0.01 is especially less than 1 % less 
than 5%. 

[0021 "[Grinding of a fused silica ingot is performed by a wet type or dry type which used grinders, such as a 
ball mill, a vibration mill, and a jet mill, and is classified if needed. High temperature flame processing Propane, 
butane, propylene, acetylene, Using liquid fuel, such as flammable gas, such as hydrogen, a fuel oil, gas oil, and 
kerosene, a not less than 2000 ** flame is formed preferably [ temperature of not less than 1800 ** ], and it 
is carried out by passing a fused silica grinding thing with carrier gas in it. In that case, an average degree of 
sphericity and roundness can be adjusted by performing regulation of holding time in a flame of a fused silica 
grinding thing, and gas volume. 

[0022]Itself can also be used for nature powder of non-spherical fused silica of this invention as a filler of a 
resin composition, etc., and nature powder of spherical silica and/or the end of crushing siliceous powder can 
also be mixed and used for it. 

[0023] Next, if a resin composition of this invention is explained, a resin composition of this invention contains 
the end of siliceous powder it consists of nature powder of non-spherical silica of above-mentioned this 
invention or nature powder of non-spherical silica, nature powder of spherical silica, and/or powder mixture 
with the end of crushing siliceous powder as an essential ingredient. 

[0024] As resin used by this invention, an epoxy resin, silicone resin, Phenol resin, melamine resin, a urea 
resin, unsaturated polyester, Polyamide, such as a fluoro-resin, polyimide, polyamidoimide, and polyether 
imide, Polyester, such as polybutylene terephthalate and polyethylene terephthalate, A polyphenylene sulfide, 
all the aromatic polyester, polysulfone, A liquid crystal polymer, polyether sulphone, polycarbonate, maleimide 
modified resin, ABS plastics, AAS (acrylonitrile acrylic rubber styrene) resin, AES (acrylonitrile ethylene 
propylene diene rubber styrene) resin, etc. can be raised. 

[0025]Also in these, as a resin composition for semiconductor closure, When an epoxy resin is preferred and 
it is illustrated, phenol novolak type epoxy resin, What epoxidated polyglycidyl ether of o-cresol-form aldeyde 
novolac and novolak resin of phenols and aldehyde, Glycidyl ether, such as bisphenol A, the bisphenol F, and 
the bisphenol S, Polybasic acid, such as phthalic acid and dimer acid, and a glycidyl ester acid epoxy resin 
obtained by the reaction of epichlorohydrin, A line aliphatic series epoxy resin, cycloaliphatic epoxy resin, a 
heterocyclic epoxy resin, An alkyl modification polyfunctional epoxy resin, beta-naphthol novolak type epoxy 
resin, In order to give a 1 ,6-dihydroxynaphthalene type epoxy resin, a 2,7-dihydroxynaphthalene type epoxy 
resin, a screw hydroxybiphenyl type epoxy resin, and also fire retardancy, it is the epoxy resin etc. which 
introduced halogen, such as bromine. Especially, from a point of solder-proof reflow nature, polyglycidyl ether 
of o-cresol-form aldeyde novolac, a screw hydroxybiphenyl type epoxy resin, and an epoxy resin of a 



naphthalene skeleton are preferred. 

[0026]About a hardening agent of an epoxy resin, phenol, cresol, A xylenol, resorcinol, chlorophenol, t- 
butylphenol, One sort or two sorts or more of mixtures chosen from groups, such as nonyl phenol, isopropyl 
phenols, and octylphenol, formaldehyde, Novolak type resin produced by making react under an oxidation 
catalyst with paraformaldehyde or paraxylene, Bisphenol compounds, such as PORIPARA hydroxystyrene 
resin, bisphenol A, and the bisphenol S, Aromatic amines, such as acid anhydrides, such as 3 organic- 
functions phenols, such as pyrogallol and a phloroglucinol, a maleic anhydride, phthalic anhydride, and 
pyromellitic dianhydride, a meta-phenylenediamine, diaminodiphenylmethane, and diaminodiphenyl sulfone, etc. 
can raise. 

[0027]When an example of a resin composition of this invention is shown, a hardening agent of the (A) epoxy 
resin and the (B) epoxy resin, And content of the (C) ingredient is 80 to 95% to the total quantity of (A), (B), 
and (C) among a resin composition containing the end of siliceous powder containing non-spherical-fused- 
silica particles of (C) this invention, or it. (C) If a rate of an ingredient becomes less than 80%, a fracture 
toughness value and flexural strength will become small, and a rise of water absorption and solder-proof 
reflow nature will fall. On the other hand, if it increases more than 95%, even if it chooses the optimal particle 
size distribution and the optimal specific surface area, A danger of making a bonding wire which mobility falls, 
a non-filling part is produced at the time of shaping, or die putt which carries a semiconductor device is 
changed, and also connects a semiconductor device and a lead transforming and cutting arises. 
[0028] Kinds, such as hardening accelerators, such as colorant, such as lubricant and release agents, such as 
heat-resistant shock improvers, such as a synthetic rubber, carnauba wax, and silicone oil, stabilizer, fire 
retardant, a coupling agent, red ocher, and carbon black, and triphenyl phosphine, or two sorts or more are 
usually blended with a resin composition of this invention. 

[0029]As stabilizer, 2,6-di-tert-butyl-4-methylphenol, 1 ,3,5-tris(2-methyl-4-hydroxy-5-t-butylphenol) 
butane, distearyl thiodipropionate, TORINO nil phenyl phosphite, tridecyl phosphite, etc., As fire retardant, as 
a coupling agent, antimonous oxide, antimony tetroxide, a triphenylstibine, hydrated alumina, ferrocene, 
phosphazene, etc., The Silang system coupling agents, such as vinyltrimetoxysilane, gamma- 
glycidoxypropyltrimetoxysilane, and gamma-ureido propyl triethoxysilane, There are titanium system coupling 
agents, such as isopropyltriyne stearoyl titanate and JIKUMIRU phenyloxy acetate titanate, etc. 
[0030]A resin composition of this invention can be manufactured by kneading with a roll, a Banbury mixer, a 
kneader, a stone milling machine, a 2 axis extruder, a 1 axis extruder, etc., after mixing the specified quantity 
of each above-mentioned ingredient with a Henschel mixer etc. 
[0031] 

[Example]Hereafter, an example and a comparative example are given and this invention is explained still 
more concretely. 

[0032]Example 1-5 The fused silica grinding thing raw material which grinds the comparative example 1 - 3 
fused-silica ingot, and is shown in Table 1 was obtained, high temperature flame processing of it was carried 
out, and the nature powder of non-spherical fused silica shown in Table 2 was manufactured. 
[0033]In order to evaluate the characteristic as a filler of the resin composition for semiconductor closure of 
the obtained nature powder of non-spherical fused silica, adjust the filler shown in Table 3 and by a mass 
basis. To 100 copies of theta-cresol novolak type epoxy resin, 80 copies of fillers, After carrying out the dry 
blend of the fixed small quantity with triphenyl phosphine, carnauba wax, colorant, and a silane coupling agent 
by a mixer, at 100 **, carry out roll kneading and it grinds after cooling, The epoxy resin composition was 
prepared and the mobility, the flexural strength, the solder heat resistance, and the metallic mold wear rate 
according to below were measured. Those results are shown in Table 4. 

[0034](1) Based on EMMI-66, spiral flow was measured using the fluid spiral flow mold. Molding temperature 
was examined at 1 75 ** and compacting pressure was examined by 7.4MPa. 

(2) It measured by the method according to flexural strength JIS-K-6911. 

(3) — carrying out transfer molding of the 80 pin leadframe with a solder heat-resistant island size of 6x6 
mm, heating in 85 ** and 85%RH after hardening, and asking for the number which the crack generated in the 
molded body surface, or bulging produced in the Plastic solid — the rate in the ten sample number — a table 
— the bottom. It is shown that solder heat resistance is excellent, so that this value is small. 

(4) Metallic mold wear rate (Fe mixing rate) 

Fe mixing rate which is worn out at the time of a roll mill, and is mixed as a means to measure the wear 
condition of a metallic mold was measured. Fe mixing rate is the value which deducted Fe content (%) in the 
filler single taste in front of a roll mill from Fe content (%) in the resin composition behind a roll mill. 
It is the value measured by Rigaku Industrial Corp. make fluorescence-X-rays device RIX-3000. 



[0035] 
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[Table 2] 
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Table 3] 
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[Table 4] 
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[0039]the resin composition which used as the filler the end of siliceous powder containing the nature powder 
of non-spherical fused silica of this invention, or it so that clearly from a table — both mobility flexural 
strength solder heat resistance and a metallic mold wear rate — although — it turns out that it is in a high 
level. 
[0040] 

[Effect of the Invention] According to this invention, the end of siliceous powder containing the resin 
composition for semiconductor closure excellent in the balance of high mobility, low-thermal-expansion 
nature, high fracture toughness, high flexural strength, solder-proof ref low nature, and metallic mold low 
abrasiveness and the suitable nature [ for it ] powder of non-spherical fused silica, or it can be provided. 
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